Rat liver cytochrome P450IA2 synthesized by transfected COS-1 cells efficiently activates food-derived promutagens.
A standard calcium phosphate technique was used to obtain transient expression of cDNAs for rat liver cytochrome P450s in COS-1 cells. Cells transfected with a pMT2-based vector expressing P450IA2 cDNA (pMT2-IA2) had high acetanilide-4-hydroxylase activity and very low aryl hydrocarbon hydroxylase (AHH) activity. Cells transfected with a hybrid expression vector, pMT2-IA2/IA1, coding for a P450IA2/IA1 fusion protein (consisting of the amino-terminal region of P450IA2 and the central and carboxy-terminal regions of P450IA1) had high AHH activity. This result and other data indicate that the P450IA2/IA1 fusion protein has the substrate specificity of P450IA1. Extracts of cells transfected with pMT2-IA2 readily converted 2-amino-3,4-dimethylimidazo[4,5-f]quinoline (MeIQ) and related food-derived promutagens into mutagenic forms. Extracts of cells transfected with pMT2-IA2/IA1 showed efficient activation of 3-amino-1-methyl-5H-pyrido[4,3-b]indole (Trp P-2). To facilitate comparison of activities of P450s synthesized from cDNA expression vectors, the promutagen activation assays were carried out with limiting enzyme and saturating or nearly saturating substrate concentrations. The transient expression system described here uses a standard expression vector and requires only microgram quantities of cell extract protein for activation of food-derived promutagens such as MeIQ and Trp P-2. It will be useful for identifying P450s active in promutagen activation and for analyzing structure-function relationships of different P450 molecules.